Of the many methods employed for determining the sensitivity of bacteria to antibiotics and sulphonamides, the use of impregnated blotting paper discs has a number of advantages.
It has been pointed out, however, that there are many sources of error in the disc technique, that irregular results are not uncommon, and that the potencies of commercially prepared discs are not always in accordance with their labelled claims (Fairbrother and Martyn, 1951; Greenberg, Fitzpatrick, and Branch, 1957) .
In view of such criticisms, an assessment of the reproducibility and reliability of the technique carried out in this laboratory was undertaken in order to define the limits of accuracy of routine tests, and to determine the effects of storage on materials employed.
The present investigation shows that discs dried under suitable conditions can be prepared in bulk and stored for relatively long periods without significant loss of potency, and that the amount of test substance per disc can be accurately controlled. Moreover, a high degree of reproducibility of results can be obtained.
Materials and Methods
Preparation of Freeze-dried Discs.-Discs, 5 mm. in diameter, were cut from Ford 428 mill coloured blotting paper, and an arbitrary colour was allocated to each test substance for ease of identification (Bowie and Gould, 1952) . After sterilizing, each disc was impregnated with a standard drop (0.02 ml.) of a standard solution of test substance appropriate to the colour of the disc. The discs were then snap freezedried in a freeze-drying apparatus (Edwards, Model 3P). Finally, the dried discs were transferred to open-topped glass containers which were stored at +4' C. over anhydrous calcium chloride in outer glass containers fitted with screw caps, and containing a few granules of silica gel to indicate by their colour the prevailing state of desiccation.
Concentrations of Test Substances.-The following concentrations were employed. They are similar to those used by Fairbrother and Martyn (1951 Medium.-Many batches of nutrient media contain a sulphonamide antagonist. This difficulty may be overcome by the incorporation of lysed blood in the medium (Harper and Cawston, 1945; Walker, Philip, Smyth. and McLeod, 1947 The results of a statistical analysis of these sources of error are summarized in Table I A more detailed statistical analysis shows that there was no significant variation in the relative sensitivity of the two strains during the period of testing, though there was possibly a tendency for the differences in sulphathiazole sensitivity to diminish as time went on. The values of the differences in diameter of inhibition zones for the two antibiotics are shown in Table II . uggests that there should be a linear increase in the squares of the zone diameters of a given strain exposed to discs containing logarithmically increasing quantities of antibiotic. This has been tested on the standard strain for all antibiotics mentioned above except sulphathiazole, and the results are shown in Fig. 1 .
The straight line relation is quite closely verified, and, using the values of slopes for the different antibiotics, the expected differences between the diameters of the inhibition zones of the standard strain and others, two, five, and 10 times as resistant were calculated, and are shown in Table IV . The diameters of inhibition zones should be determined for the standard strain concurrently with each batch of sensitivity tests, or for each batch of medium.
It is felt that a direct classification in terms of resistance is of more help clinically than one in terms of zone diameter. Summary A technique for assessing antibiotic sensitivities using freeze-dried blotting-paper discs is described. This technique has been shown to be highly accurate and reproducible.
Test strains can be quantitatively compared with a standard strain or with one another, and an attempt has been made to relate the diameter of the inhibition zones to the true sensitivity of the organism. It is suggested that the resistance of naturally occurring strains might be classified on the basis of sensitivity rather than on the diameter of the inhibition zone.
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APPENDIX
The various sources of error in the sensitivity tests were investigated by the usual analysis of variance techniques (see, for example, Snedecor, 1946) . The components of variation due to differences between observers and to day-to-day variations in the test were investigated in two separate experiments, and so the interactions between them were not measured. However, the estimates of error arising from the sources given in Table I would not be seriously disturbed by this, and a general figure of about 1 to 2 mm. for the standard error and 4 mm. for the likely range of variation can be applied to all the antibiotics considered. There is. in addition, an error of grouping, since the diameters were read only to the nearest millimetre. A correction for this would reduce the standard deviation of a reading slightly but has not been made since it cannot be incorporated in tests of significance and it seems better to work with an upper rather than a lower limit of error.
The 
